Targeting the Tat-binding site of bovine immunodeficiency virus TAR RNA with a shape-selective rhodium complex.
The Tat-binding site of the bovine immunodeficiency virus TAR RNA hairpin has been targeted by Rh(phen)2phi3+ (phen = phenanthroline, phi = 9,10-phenanthrenequinone diimine), a photochemical probe of RNA tertiary structure. The primary site cleaved by the rhodium complex, upon photoactivation, is U24, a base which participates in the novel base triple (with bases A13 and U10) characteristic of this folded RNA. delta-Rh(phen)2phi3+ binds to this site with an affinity of 2 x 10(6) M-1. Upon mutation of U24 and A13 to A24 and U13, respectively, so that the RNA oligomer is unable to form the base triple, site-specific cleavage by the rhodium complex is abolished. Moreover, as determined through rhodium photocleavage, at a concentration of 20 microM, Rh(phen)2phi3+ inhibits specific binding of BIV-Tat peptide (2 microM) to its target site. Thus the rhodium complex, in matching its shape to the opened major groove of the properly folded RNA, specifically targets its site and is able to compete for its target with the BIV-Tat peptide.